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I’m an individual with a wide variety of interests, ranging from art to science. Almost everything in the

universe can arouse my curiosity and prompt me to ask. Trained with a professional background in
architecture in graduate and undergraduate programs, I’m proficient in conducting detailed analysis
incorporating rational thinking and imagination. But the inspirations and personal philosophies that
drive me forward in my future career path began to take shape at a very early age.

Before I had the opportunity to start my formal studies of architecture, I spent most of my time teaching
myself fine art and creating works using diﬀerent mediums, from oil, acrylic, graphite, to watercolor
(and so on). Fine art on the is the bedrock of my conceptual thinking and abstractions. It has a personal significance because I can infinitely express my thinking process with maximum freedom through
drawings and paintings.

- I. FOREWORD -

Besides fine art, I also formed a passion for model making at a very young age. I loved making simple
mechanical tools, toys, and furniture using abandoned construction materials near where I lived for
years with my mom before college. Thus, my mom has had the most significant influence on my personal growth into a more mature artist, philosophy thinker, and designer even more than all the great
figures in the past and because she gave me the most extent of freedom and encourages my exploration
of new ideas.
Therefore, with experiences in both fine art and mechanical experimentations, I naturally developed
a tendency to bridge art and science and consider them together rather than as two distinct scopes
of disciplines. As I believe that every aspect of knowledge is connected, one should learn to expand
their epistemology of interpreting the world. That’s why I posted many of my works in fine art on my
website (at the end of this doc.) besides my researches and related architectural works. Art is essential
for scientific research when problems and contradictions cannot be resolved by pure rationality. New
possibilities need to be proposed and discovered, while old mechanisms need to be challenged and even
subverted.
Please visit my personal website: xylhydresearch.com for more information about me.
Thanks my instructors, friends, and my parents for all their the supports, suggestions, and love for me
on my way to the next level of learning and growing into a more mature artist, designer, and thinker.

This chapter briefly introduces my ideology,
interests, and background information. This
short writing explains what influenced and inspired me for diﬀerent reseasons. It’s also my
special thanks to all my instructors, friends,
and parents who provided me with their endless support and love. It’s not possible for me
to have the opportunity to have accomplish so
much so far without their love and care. My
time at the Rhode Island School of Design is
one of the most remarkable highlights in my
life, both personally and academically. I’m
delighted to complete this thesis by the graduation deadline as a comprehensive research
project that might bring insight into a more
sustainable future when the entire human race
faces an era of challenge and uncertainty.
- 6-
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T

his chapter mainly discusses the critical notions that lead to the essentiality of conducting this thesis research. The sentence-paragraph-page structure gradually unfolds the central focus from the most concise to the most
detailed description of the principle, epistemology, and potential solution to
the questions posed in this research.

- II. INTRODUCTION -

Generally speaking, this thesis has proposed some possibilities for reducing
the energy redundancy and wastes in the process of generating usable energy to serve the future generation. The primary logical structure is to learn
from what already existed in nature, especially the biological network,
to improve the energy eﬃciency in our future urban system. As climate
change is becoming an impending threat to human beings, it’s necessary to
reflect on how we live and expand what we know about the urban environment in our conventional knowledge.
Observing the issues regarding the future sustainability topic is the first
step. The most unignorable challenge is to change the way we think.

1. Thesis Statement:
a. Sentence:
b. Paragraph:
c. Page:
d. Index:
2. The main idea:
3. The overview of overlapping systems in a city:
- 8-
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1. Thesis Statement:

A.

- What -

- Sentence -

urban
energy
mechanism
organism
system
cross-disciplinary

1. thesis statement
- 10-

This research seeks to improve the overall mechanism of urban energy consumption by regarding the urban system as a living organism rather than a
machine, based on a cross-disciplinary epistemological construct.

1. thesis statement
- 11 -
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B.
- Paragraph -

- Why -

Regarding the city, it’s easy to limit our view to that of the constructed or artiurban configuration
biomimicry
holistic entity
coexistence
harmoney
energy
mechanism
organism
intelligence
living vs. non-living

1. thesis statement
- 12-

ficial: infrastructures, utilities, manufactured materials, and so on. What if one
interprets the city as a living organism, with life and feeling? This new sense
of the city begins with counterintuitive perspectives: namely biomimicry and
other cross-disciplinary epistemological structures. The stresses and impacts
of climate change place extraordinary burdens on current urban configurations
and structural design features because people design the urban areas without
considering them as intelligent entities that have self-regulating and adaption
potentials. The distinctions between living and non-living becomes critical
to this new urban conception. Essential principles that sustain the successful
operation of an organic entity have tremendous potentials to be applied to the
design of future urban systems. It’s critical to redefine the relationship between
human beings and non-human within a homogeneously dependent structure
rather than a hierarchy. The most unignorable challenge is to change the way
we think rather than the way we see things.

1. thesis statement
- 13 -
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- How -

Regarding the city, it’s easy to limit our view to that of the constructed or artificial: infrastructures, utilities, man-

C.
- Page -

urban configuration
biomimicry
holistic entity
coexistence
harmoney
equilibrium
energy
mechanism
synergy
system
subsystem
spheres of matters
reconfiguration
organism
intelligence
living vs. non-living
self-regulation
adaption
fexibility
resilience
symbiosis
functions
relationship

ufactured materials, and so on. What if one interprets the city as a living organism, with life and feeling? This new
sense of the city begins with counterintuitive perspectives: namely biomimicry and other cross-disciplinary epistemological structures. The stresses and impacts of climate change place extraordinary burdens on current urban
configurations and structural design features because people design the urban areas without considering them as
intelligent entities that have self-regulating and adaption potentials. The distinctions between living and non-living
becomes critical to this new urban conception. Essential principles that sustain the successful operation of an organic entity have tremendous potentials to be applied to the design of future urban systems. It’s critical to redefine
the relationship between human beings and non-human within a homogeneously dependent structure rather than a
hierarchy. The most unignorable challenge is to change the way we think rather than the way we see things.

The urban system should be redesigned as a holistic entity with all subsystems acting harmoniously like an orchestra. Such subsystems can be further divided into the material-sphere, the biological-sphere, the ecological-sphere,
and the geochemical-sphere. The appropriate synergy among these subdivisions should create a self-sustaining
urban entity. However, the stresses and impacts of climate change place extraordinary burdens on current urban
configurations and structural design features because people design the urban areas without considering them as
intelligent entities that have self-regulating and adaption capability. The distinctions between living and non-living becomes critical to this new urban conception. Essential principles that sustain the successful operation of an
organic entity have tremendous potential to be applied to the design of future urban systems.

Urban redesign based upon this new biomimicry ontology may prompt meaningful changes. Our perspective
should shift across scales when considering a more perfect operational model. It’s a matter of attitude, not intelligence, that will lead us into a new ecological paradigm. Qualities of living organisms, such as adaptability, flexibility, resilience, and symbiosis, sustain life at the macro and micro scales. These qualities are transferable to the
urban holistic.

For instance, the reactive mechanism in the behavior of various kinds of proteins could serve as inspiration. Waste
recycling, junk collection, material ecology, and digital urban data management, all have biological parallels
in protein anatomy. These principles can also be borrowed to improve the future urban environment by creating
better traﬃc networks, neighborhoods, and services. The thesis seeks not to model the urban environment after the
literal, physical, and visual qualities of biological specimens, but take cues from their functions and relationships.
All this is in serve of improving the city of the future for both human and non-human alike.

As the era of artificial intelligence is around the corner, our attention to research should not solely be in the techno-sphere but incorporate socio-political, economic, and ecological aspects as well. The blossoming AI revolution
may bring some opportunity of accelerating the reconfiguration of the future urban environment into a more intelligent organism. The ultimate solution in designing a greener city is yet to be discovered, and it’s not a short-term
process. However, I hope my proposal will make a diﬀerence, for the wisdom of nature is infinite.

1. thesis statement
- 14-
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Complex:
The notion behind the “complex” is an intelligent system that can self-organized and
adapt itself to various kinds of adjustments. The key feature of such a complex network is that all elements in it can be managed automatically without exterior interventions. This highly organized mechanism can be realized based on a rigorous coding on each role of the component (in the urban area, finally) in a given entity.

D.
- Index -

Circular Economy:
When recycling things to make the consumption process more sustainable, waste recollection is not enough. All physical procedures must be supported with the operation
of capitals and markets. Once consensus is reached at a certain point, sustainable
business can act as positive feedback to promote social engagements.

key words explained
( this list of terms follows an alphabetical order )

Energy:
The overall energy consumption in many cases of the current urban setting is linear, meaning that wastes are not recycled properly to reduce the redundancy. When
talking about the concept of energy, it dives into two scales: the micro one and the
macro one. In the micro scale, how energy flows must be improved based on a recycling logic, both infrastructurally speaking and economically speaking. In the macro
scale, energy can be categorized into a notion of entropy in the whole urban entity
as inputs and outputs. The diﬀerentiations between the input entropy and the output
entropy need to be minimized to achieve the potential sustainability prospect.

1. thesis statement
- 16-
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Holistic:

System:

To address the sustainability problem of the urban area in terms of the energy consumption, the future solution should be initiated from a holistic angle. It means that a
city needs to regarded as an entity, rather than an integration of separated parts.

To understand what is a city, or an urban system, one has to know that nothing in the
world has a definite boundary. This means that what consist of a city is multi-dimensional. The systematic language focus on the concept of a complex network, which
can adapt to changes and unpredictable conditions. Such a complex system has not
only the material features of architecture in it, but also intangible measurements in
ecological sphere, geochemical sphere, biological sphere, etc. All systems perform in
equilibrium with human activities.

Metabolism:
Metabolism happens everywhere, from the stomach to the economy. The central idea
is to reuse the unused and used things in a circular fashion, as if the discarded matters can be reborn as the raw material of the next production process. This kind of
metabolism is more abstract than digesting food or absorbing nutrition from the fresh
resources. Rather, the essence of this idea is regenerating innovations from the existing wastes.

Symbolism:
Human beings should live in harmony with nature and stay hamble. One need to understand the insignificance of a single human being in front of the power of nature by
not putting himself/herself at the center of the universe.

Recycling:
It’s essential to understand what’s been recycled. The scope of recycling can be both
tangible and intangible at the same time. For example, recycling trash seems to be
a tangible process but it also required the seamless incorporation with government
policies, social awareness, feasible waste degradation schemes, and related services.
Therefore, recycling is a broad concept that required aids from a multifaceted perspective.

1. thesis statement
- 18-

Sustainability:
The classic definition on what sustainability is that It’s a process of meeting the needs
of the present without compromising the ability of future generations to meet their
needs. It is a goal that need to approach as much as we can with actual action and
solutions, not an idealistic slogan

1. thesis statement
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An Urban Entity = A Biological Entity
(a comparison)

This research seeks to improve the overall mechanism of urban energy consumption by characterising the urban system as a living organism rather than a machine.
The urban system should be redesigned as a holistic entity with all subsystems acting harmoniously like an orchestra. Such subsystems can be further divided into the
material-sphere, the biological sphere, the ecological sphere, and the geochemical
sphere. The appropriate synergy among these subdivisions should create a self-sustaining urban entity.

- an Urban Entity -

- an Urban Entity -

=

- a Biological Entity -

- a Biological Entity 2. the main idea
- 20-
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3. The overview of overlapping systems in a city:
What we are really reading when analyzing the energy flows in a city?

A city is an entity.

Material

Biology

It includes various kinds of complex systems, which can be interpreted and dissected from the scales of micro and macro dynamtic interactions, metabolisms, and
adaptions. These activities encompass not only the urban infrastructures (the material sphere), but also biosphere, ecological sphere, and geochemical sphere. All
the above aspects need more studies to finally form a large picture of how energy is
consumed and circulated within an urban system.

the material sphere - the constructed
and man-made urban infrastructures
the biological sphere - the coexistence of human and other animals

The diagram represents an abstract idea of what we are really reading when analyzing the energy flows in a city. The scale of the city varies and will be discussed
in the later examples.

the ecological sphere - water, atmosphere, soil, plants, solar radiation
the geochemical sphere - gas, oil,
electricity, geothermal resources

FIVE main questions:
1. How are materials recycled in the future cities?
Geochemistry

Ecology

- an

2. How is energy generated and restored in a loop so that it can be saved more eﬃciently and
economically?

Urban Entity -

3. How should urban infrastructures layed out so that the urban-techno sphere(the material
sphere), the ecological sphere, the biological sphere, and the geochemical sphere are all
concerned appropriately?
Symbols
4. How should the equilibrium among all the “spheres” finally be achieved?

5. Why should the urban scope be considered as an entity rather than seperated parts?

Meanings

four spheres
of influences

the result of
inter-sphere
influences

inter-sphere
influences

equilibrium
or transitional relevency
between two
adjacent
spheres

cross-sphere
influences

influences
from the
inner factors
of spheres
upon the
urban entity

- symbols and meanings -

3. the overview of overlapping systems in a city
- 22-
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This chapter organizes diﬀerent concepts and theories that

- III. RELAVENT THEORIES AND BIBLIOGRAPHY: -

support(thesis), question(antithesis), and supply(netrual) the
Thesis research. Given the features and contents in each theory, it’s easier to build a mind-map that connect all notions by
diﬀerentiating the nuances and relevancy among.

1. The theoretical framework:
a. Thesis, Supports:
b. Antithesis, Questions:
c. Neutralizations, Supplements:
2. Friends, enemies, and frenemies of the argument:
a. diagram of arguments - map of relationships:
b. diagram of arguments - range categorization:
- 24-
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1. The Theoretical Framework:

- The general system theory Parts=whole, Adaption, resilience,

Multidisciplinary,

System dynamics, interactions, relationships,

entropy,

Systems vs. subsystems,

HT. Odum, Eugene. Odum (theorists), Buckminster Fuller

- The Self-regulating Mechanism – the Feedback Loop Theory Harold Stephen Black (theorist),

Multifaceted,

Positive feedback,

Negative feedback

A. Thesis, Supports:
- The Complex Theory Self-organizing theory, Emergence over scale, Systems theory, Game theory,

Nonlinear dynamics,

Networks,

Evolution, adaption, Pattern formation, Collective behavior, Buckminster Fuller
The general system theory
The self-regulating mechanism – the feedback loop theory
The Complex Theory
The Metabolism theory
Circular economy

- The Metabolism Theory Urban metabolism, Biological metabolism, Ecological metabolism, Industrial metabolism, Biosphere, Geochemical cycling
Socioeconomic activities , Energy and material flux, Inputs and outputs
Ethan H. Decker, Scott Elliott, Felisa A. Smith, Donald R. Blake, and F. Sherwood Rowland

Biomimicry at micro and macro scales

(The visual bibliography on the left expands what’s included in
each theory and their interrelationships at large. The main FIVE
questions above are explained in this representation.)

- Circular Economy Eliminate waste and pollution,

Circulate products and materials (at their highest value),

Regenerate nature

- Biomimicry at Micro and Macro Scales Urban and ecosystem,

Energy and material transmissions in each activity,

Janine Benyus,

1. the theoretical framework
- 26-

formal morphologies

Bar-Cohen and Breazeal, Buckminister Fuller

1. the theoretical framework zzzzzz
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- “Technology, tradition, and survival” (Book) Material culture,
Technological progression,
Old technology is better than the new ones after industrialization.
Adaption of new technologies to the old is the best solution .

B. Antithesis, Questions:

- Linking Complexity and Sustainability Theories: Implications for Modeling Sustainability Transitions (Article)
Camaren Peter and Mark Swilling
Analyzing the complex characteristic is more important than studying the mechanism of an urban system.

“Technology, tradition, and survival” (Book on material culture)

- “A Paradox Perspective on Corporate Sustainability: Descriptive, Instrumental, and Normative Aspects”(Article) Linking Complexity and Sustainability Theories: Implications
for Modeling Sustainability Transitions (Article)

Tobias Hahn, Frank Figge, Jonatan Pinkse, Lutz Preuss
How to approach sustainability for diﬀerent cultures, communities, and socio-economic systems is very challenging.

“A Paradox Perspective on Corporate Sustainability: Descriptive, Instrumental,
and Normative Aspects”(Article)

- “A new conceptual framework for sustainable development” (Article) “A new conceptual framework for sustainable development” (Article)
Sustainability is seen as an environmental logo;
Ville Radieuse - Le Corbusier

Inadequate eﬀorts are made to make this subject a systematic study for feasible application;
the definitions of sustainable development are vague;
there is a lack of operative definitions and disagreement over what should be sustained.
Jabareen Yosef

(The visual bibliography on the left expands what’s included in
each theory and their interrelationships at large. The main FIVE
questions above are explained in this representation.)

- Ville Radieuse - Le Corbusier The urban grid
High density, high-rise projects
City is a living machine
Elevated highways
Public greenery
Zoning

1. the theoretical framework
- 28-
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- The Broadacre City - Frank Lloyd Wright Decentralization
System of subdivisions
democratic society
individualism over communism

C. Neutral, Supplements:

private ownership
process is greater than forms
“A city is not an arrangement of roads, buildings and spaces, it is a society in action. The city is a process, rather than a form.”

The Broadacre City - Frank Lloyd Wright
Cite Industrielle - Tony Garnier

- Cite Industrielle - Tony Garnier Socialism
Separated zoning functions
(The visual bibliography on the left expands what’s included in
each theory and their interrelationships at large. The main FIVE
questions above are explained in this representation.)

Reinforced concrete construction
Traﬃc circulations
Public squares and greenery
Tony Garnier’s Une Cité Industrielle (1904–17) was one of the most remarkable attempts to
reimagine the modern city. A prominent French architect, Garnier spent more than a decade
devising and illustrating in exquisite detail a plan for an urban plan that would foster both
social and environmental harmony. Visionary Metropolis included more than twenty of the design drawings and illustrations that Garnier produced for this project, demonstrating his ideas
about how rational design could mitigate the destructive impacts of industrial development.

1. the theoretical framework
- 30-

1. the theoretical framework
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- Neutralization -

The Broadacre City - Frank Lloyd Wright

Cite Industrielle - Tony Garnier

The Complex Theory
“A Paradox Perspective on Corporate
mental, and

Sustainability: Descriptive, InstruNormative Aspects”(Article)

The Metabolism theory
“A new conceptual framework

for sustainable development” (Article)

Circular economy
Ville Radieuse

Le Corbusier

Biomimicry at micro and macro scales

2. friends, enemies, and frenemies of the argument - overview
- 32-
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IV. THE KEY CONCEPT,
ABSTRACTIONS, AND
ANALYSIS: -
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This chapter mainly analyze the energy consumptions in the urban en-

tities of diﬀernt scales, catagories, and scales. After clarifing the abstract
relationships among the urban dynamics, interactions, and adaptions, more
in-depth charateristics of the urban entities will be further studied. The cases
will start from the simplest to the most complicated scenarios, using a set of
drawings, diagrams, theoretical references, and modeling techniques.

1. The Main Logic of the Total Energy or Resource Input and Output:

2. A Singular Type of Energy Usage Logic:

3. A Complex Energy Usage Logic:

4. A Comparison between the Energy Flows in an Urban Entity and Those in a Biological System:

- 34-
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1. The Main Logic of the Total Energy or Resource Input and Output:
- 36-
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Total Energy Output

1. The Main Logic of the Total Energy or Resource Input and Output:
- 37 -
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Energy transportation and storage

An Energy Source

2. A Singular Type of Energy Usage Logic:
- 38-

Energy Consumption

2. A Singular Type of Energy Usage Logic:
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Energy transportation and storage

An Energy Source

Energy Consumption

Recycling

2. A Singular Type of Energy Usage Logic:
- 40-

2. A Singular Type of Energy Usage Logic:
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Energy transportation and storage

Energy Source I

Energy Consumption I

e.g. water.

e.g. household, irrigation

Organic matters
recollected from the
greywater or blackwater can be used as
fertilizers

Recycling

Energy transportation and storage

Energy Source II

Energy Consumption II

e.g. organic matters, plants,
wood, vegetations

e.g. farming nurishment, industrial
products, livestock feeding, groceries

Organic matters and
the trash can be used
as the raw materials
for power production.

Recycling

Energy transportation and storage

Energy Source III

Energy Consumption III

e.g. electricity (solar power
and thermally generated
power)

e.g. household, agricultural equipments, industrial equipments, etc.

Recycling

This is an abstract diagram showing the interactions and dynamic influential factors among differnt
energy systems. On the right side is a further explaination on the concepts of recyling and reuses,
which referrs to the meaning of such interactions and influences.
The baisc logic is to form a circular economy among different systems that the previous wastes in
one supply chain can be the raw materials of another one. Also, the self-circulations occurr in all
systems can be utilized as the fundamentals for designing a smart city.

3. A Complex Energy Usage Logic:
- 42-

- Examples of different supply chains -

3. A Complex Energy Usage Logic:
- 43 -
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- root absorption water transfers from the root cells to the xylem
Xylem

phloem

system -1

Casparian strip

inside of dicot root
center of root
structure

Endodermis

Cytoplasm
Vacuole
Cell Wall

root hair of dicot
negative water
potential

system -2

cortex cells

osmosis process

soil/outside of Dicot
H2O

Apoplast pathway
system -3

chemicals

the very exterior
surface membrance of
the root hair

symplastic pathway

-vertical section of a Dicot root hair-

the future urban energy flow model
(visible and invisible relationship maps)

an example of the energyflow and matter circulation in a biosystem

This is an abstract diagram of a comparison between the urban energy interactive dynamics among
different mechanisms of input and output and the similar notion which exists in the biosphere.
The Goal is to improve the sustainable performance of the future urban planning strategies. Thus,
the inner operational logics in the biosphere can be borrowed to the urban-sphere.

4. A Comparison between the Energy Flows in an Urban Entity and Those in a Biological System:
- 44-

4. A Comparison between the Energy Flows in an Urban Entity and Those in a Biological System:
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The Purpose of These Case Studies:

V. CASE STUDIES ON
UR-BAN
CONFIGURATIONS:

This chapter includes some case studies of different urban configurations. It will
introduce some features of how different urban regions are organized, including
the greenery, gardens, river and water sources, traffic routes, houses, economic
centers, and subcenters.

The purpose of these studies is to learn from the existing cases which have
achieved a high level of sustainability, energy efficiency, and livability.

1. Columbia, MD

After this chapter, I will introduce my design project, which is inspired by some
of the organizing logic of these examples.

2. Copenhagen, DK

3. Letchworth

4. Milton, Keynes

- Content Overview - 46-

- Introduction - 47 -
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2. Copenhagen, DK
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2. Copenhagen, DK
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3. Letchworth
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3. Letchworth
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4. Milton, Keynes
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4. Milton, Keynes
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The city of Shanghai

The chosen SITE for
this project

This ocean is the
esat China sea.

VI. THE FINAL DESIGN PROJECT
--CITY AS A LIVING ORGANISM:

1. Final Project Briefs:
a. Introduction:
b. Brief Concept:
2. Site Information - Analysis:
a. Site location:
b. Site components - Diagrams:
3. The Master Plan - A Fine Art Representation:
a. the Overall View of the Project:
b. Details of the Intersections:
c. Other Details:
4. Drawings of the SpecificDesigns:
a. Drawing - Scale - I:
b. Drawing - Scale - II:
c. Drawing - Scale - III:

- Content Overview - 56-

This SITE is a suburban area near Shanghai. It is marked out as a red rectangular shape on this map. The
main economic activity in this region is agriculture. Thus, large areas of farmlands cover this little town alongside the significantwatercourses,underdevelopedtra ﬃcsystemswithpoorlybuiltroads,andonlylimited
high-way access from other cities or towns.

- Final Project Briefs: - 57 -
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The Main Idea:
(A Simple Explaination)

This page tells the BASIC INFORMATION OF THE SITE for testing
my theory of regarding a city or town as a dynamic system like a living
organism. The geographic location of this site is in a suburb region near
Shanghai, one of the most critical social and economic centers of China.
The area is mainly covered by rural farmlands with traditional farming
methods. The following diagrams especially explain the components that
constitute the domestic farming and industrial systems: farmlands, major agricultural watercourses, the proposed traﬃc routes (roads
on the ground level), and the intersections (circles=commercial, public
gardens; black squares=energy recycling and management centers).
Therefore, this thesis design project has two critical aspects: redesigning
the overall urban configuration and recycling energy for agriculture and
living. First, it’s necessary to redesign a more efficient configuration to
better organize this town with diverse community services and relevant
urban infrastructure. Second, it’s essential to distribute an energy management station at the node of each traﬃcintersectionwithinthe
renewed urban configuration.Thestationhastwomajorparts:thewater
purifying and recycling workstation and the electricity management and
delivery station for solar and thermally-produced power.

1. Final Project Briefs:
- 58-

a. Introduction:

*An Urban Entity.

*ALL Components act in harmony like an organic matter that has life in it.

*Circular Economy [The waste or byproducts in one system can be the
source of another system after proper processing and recycling].

1. Final Project Briefs:
- 59 -

b. Brief Concept:

Thesis 2021-2022

M.Arch

Xinyi Liu

System as a Living Organism

Thesis 2021-2022

M.Arch

Xinyi Liu

System as a Living Organism

This page is a zoomed-in view of the SITE. Farmlands and domestic agricultural facilities cover the majority of it. All
farmlands have a similar width, but their length varies because of the uneven distributions of the major watercourses (dark green on this map). Thus, these watercourses for irrigation divide the layout of the farmlands into different
lengths extending north-south. Residences typically build their houses on either end of each farm, along with the
horizontal orientations of the watercourses.

0.

1.
0.5

2.
1.5.

3.
2.5.
MILES

A rough measurement of the distance and scale is marked by the white color on the map.

2. Site Inforamtion - Analysis:
- 60-

a. Site location:

2. Site Inforamtion - Analysis:
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a. Site location:

Thesis 2021-2022

M.Arch

Xinyi Liu

System as a Living Organism

Thesis 2021-2022

M.Arch

Xinyi Liu

The following diagrams explain the fundamental components of the SITE and illustrate the design thinking
process of where to place certain things.

2. Site Inforamtion - Analysis:

b. Site components - Diagrams:
- 62-
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b. Site components - Diagrams:
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b. Site components - Diagrams:
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b. Site components - Diagrams:
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b. Site components - Diagrams:
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b. Site components - Diagrams:
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b. Site components - Diagrams:
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b. Site components - Diagrams:
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b. Site components - Diagrams:
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b. Site components - Diagrams:
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b. Site components - Diagrams:
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b. Site components - Diagrams:
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Master Plan
[oil on canvas, 36 by 48 inches]

This MASTER PLAN is a semi-abstract representation of the reimagined layout of a suburban
area near Shanghai. The intersections are divided into two groups: the commercial centers (marked with a red
circular outline) with grocery stores, shopping centers, schools, and public gardens, and the energy recycling
centers (marked with silver color). Each energy recycling center contains a water processing station for purifying water and a solar power storage and management center. All intersections collectively form an urban
grid system that organizes the initially irregular farmlands.

3. The Master Plan - A Fine Art Representation:
- 74-

a. the Overall View of the Project:

3. The Master Plan - A Fine Art Representation:
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a. the Overall View of the Project:
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Notes:

The marked red circular outline: the commercial centers, with grocery stores, shopping centers, schools, and public
gardens (painted light green);
The marked silver color: energy recycling and management centers;
The black

thin, long lines: the locomotive;

The green

vertical thin lines: boundaries of farmlands;

The light

blue dots and thin lines: water reservoirs and grey-water delivery pipes;

The royal

blue: the primary watercourses that preexist on site, and the river at the bottom

*All the elements in the painting are symbolically represented and corresponding to the site information in the previous chapter.

3. The Master Plan - A Fine Art Representation:
- 76-

a. the Overall View of the Project:

3. The Master Plan - A Fine Art Representation:
- 77 -

a. the Overall View of the Project:
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The overall view of the master plan, oil on canvas, 48 * 36 inches / 1.2 * 0.9m.
0.

24 inches
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24 inches.
24 inches

48 inches

18
inches.

36 inches.

3. The Master Plan - A Fine Art Representation:
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a. the Overall View of the Project:
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a. the Overall View of the Project:
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energy management
center

major watercourses

the commercial center and related serives:
public schools, public gardens, shopphing
centers, open markets, groceries, etc.

the major traffic on the ground level

the highway

the locomotive

3. The Master Plan - A Fine Art Representation:
- 80-

b. Details of the Intersections:

3. The Master Plan - A Fine Art Representation:
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b. Details of the Intersections:
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a public school

public garden

a local clinic,
other services

open markets, grocery

community center

public gardens

3. The Master Plan - A Fine Art Representation:
- 82-

b. Details of the Intersections:

3. The Master Plan - A Fine Art Representation:
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b. Details of the Intersections:
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greywater collection and delivery
pipelines through the sewer system

recycled greywater
delivery pipeline

underground
greywater storage
reserviors

the major traffic on the ground level

energy management centers:
The geometries are symbolic
and recapitulative in terms of the
contents revealed.

3. The Master Plan - A Fine Art Representation:
- 84-

b. Details of the Intersections:

3. The Master Plan - A Fine Art Representation:
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b. Details of the Intersections:
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- The fundamental Knowledge about the water treatment -

relatively usable water after the previous steps of purifications.

3.

2.

1.
4.

5.

+ Agricultural water managements----------------After being separated from the processing, sludge could be further utilized as a
source for other industrial and agricultural purposes.

*The actual water treatment process is relatively complicated and not linear. It involves many differnt machines
and pipelines and chemical reactions in order to have water cleaned. The above diagram presents an example of
what’s involved in the water treatment process.

3. The Master Plan - A Fine Art Representation:
- 86-

b. Details of the Intersections:

*Besides the commercial and residential types of water treatments, this project also include a large part of agricultural water management on the site. Road sewers and storm water are also a critical source of greywater intake for the purification process.

3. The Master Plan - A Fine Art Representation:
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b. Details of the Intersections:
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The components follows the same principles as the explainations above.
3. The Master Plan - A Fine Art Representation:
- 88-

b. Details of the Intersections:

3. The Master Plan - A Fine Art Representation:
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b. Details of the Intersections:
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waste water treatment tanks

These are the equipments of
the local water treatment and
the main recycling factory.

pumps and
filtration
devices

- other mechanical controls -

control arms of the equipments

3. The Master Plan - A Fine Art Representation:
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c. Other Details:

3. The Master Plan - A Fine Art Representation:
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c. Other Details:
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- Mechanical details of the water treatment sets -

recycled / purified water

dirty water / wastes

- Sections and Plans of the processing equipments -

3. The Master Plan - A Fine Art Representation:
- 92-

c. Other Details:

3. The Master Plan - A Fine Art Representation:
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c. Other Details:
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Goods and materials are transported through the
highway and locomotive routes.

3. The Master Plan - A Fine Art Representation:
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c. Other Details:
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c. Other Details:
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Rhode Island School of Desogn - Thesis - 2022 - author signiture. - MASTER PLAN.

3. The Master Plan - A Fine Art Representation:
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c. Other Details:

3. The Master Plan - A Fine Art Representation:
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c. Other Details:
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Drawing: Scale - 1
[Blue ink on graph paper, 24 by 36 inches]

This scale shows the contexts of the intersections with the water purifying stations
and power management stations. Also, trees are planted near the center of the traﬃ
c intersection to allow more flexible access for gathering and socializing.
Meanwhile,
vertical farms are designed alongside the energy management stations.
At this scale, we can see how the intersection is organized by the traﬃcrouteson
the ground level, how different turban functions perform in harmony with the
farming
activities, and how wastes, such as livestock manure, industrial and agricultural waste, and wastewater, are recycled, recollected, and transported, based on
the logic of the circular economy.

Scale category: the regional urban scale.

4. Drawings of the Specific Designs:
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a. Drawing - Scale - I:

4. Drawings of the Specific Designs:
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a. Drawing - Scale - I:
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4. Drawings of the Specific Designs:
- 100-
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blue ink on graphic paper.

a. Drawing - Scale - I:

4. Drawings of the Specific Designs:
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a. Drawing - Scale - I:
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Trees planted near these workstations.

The power station and the water management station;

4. Drawings of the Specific Designs:
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a. Drawing - Scale - I:

4. Drawings of the Specific Designs:
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a. Drawing - Scale - I:
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The wastewater filtration devices help filter
harmful chemicals and substances before they are
disposed of in the major watercourses distributed
on the site.

Organic composites are collected from
the animals for fuel production

Tracks transport agricultural and industrial wastes for other types of energy
usages.

4. Drawings of the Specific Designs:
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a. Drawing - Scale - I:

4. Drawings of the Specific Designs:
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a. Drawing - Scale - I:
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The vertical farms

4. Drawings of the Specific Designs:
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a. Drawing - Scale - I:
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a. Drawing - Scale - I:
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Drawing: Scale - 2
[Blue ink on graph paper, 24 by 36 inches]

This drawing shows a zoomed-in view of a single farmland and the agricultural

activities on it, such on irrigation, greenhouse vegetation planting, waterflow stoarge and crop watering, etc. It contains greenhouses, an underground
reservoir (the large blue rectangle), a water filtration device (the large blue circle),
several underground water purifying machines (the small blue dots), and water
deliv-ery pipelines that control the directions of water flowfornourishingthecrops.
Wast-ed materials from the croplands will be transported to generate electricity in
nearby power stations that use the thermal method for producing energy. Also, solar
panels
are built upon the roofs of each house to produce solar power.

Scale category: a Single Farmland Scale.

4. Drawings of the Specific Designs:
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b. Drawing - Scale - II:
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The overall view of Drawing: Scale - 1, 24 * 36 inches on paper.

4. Drawings of the Specific Designs:
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b. Drawing - Scale - II:
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b. Drawing - Scale - II:

Thesis 2021-2022

M.Arch

4. Drawings of the Specific Designs:
- 121 -

Xinyi Liu

b. Drawing - Scale - II:

System as a Living Organism

Thesis 2021-2022

M.Arch

4. Drawings of the Specific Designs:
- 122-

Xinyi Liu

System as a Living Organism

b. Drawing - Scale - II:

Thesis 2021-2022

M.Arch

4. Drawings of the Specific Designs:
- 123 -

Xinyi Liu

b. Drawing - Scale - II:

System as a Living Organism

Thesis 2021-2022

M.Arch

4. Drawings of the Specific Designs:
- 124-

Xinyi Liu

System as a Living Organism
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Drawing: Scale - 3
[Blue ink on graph paper, 24 by 36 inches]

This drawing shows a zoomed-in view of farmland. It contains greenhouses, an
underground reservoir (the large blue rectangle), a water filtrationdevice(the
large blue circle), several underground water purifying machines (the small
blue dots), and water delivery pipelines, the pump, and the filtrationmachines that clean and control the directions of water flowfornourishingthecrops.
Wasted materials from the croplands will be transported to generate electricity in
nearby power stations that use the thermal method for producing energy.
Last but not least, biodegradation sets for blackwater treatment are implanted underground near the houses. Afterward, organic matters could be further collected and reused as potential fertilizers for the crop-growth.

Scale category: the Residential Scale.

4. Drawings of the Specific Designs:
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c. Drawing - Scale - III:
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The overall view of Drawing: Scale - 1, 24 * 36 inches on paper.

4. Drawings of the Specific Designs:
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c. Drawing - Scale - III:
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The mechanical layouts of the
water filtration devices

4. Drawings of the Specific Designs:
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c. Drawing - Scale - III:
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The pre-storage tank

4. Drawings of the Specific Designs:
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The water pump

4. Drawings of the Specific Designs:
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The Filtration controls

4. Drawings of the Specific Designs:
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Blackwater collection from the toilets, basins, and
showers; and the grey-water gathered from the roof
drainage

4. Drawings of the Specific Designs:
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The bathroom, hand-washing basin, storm
sinks, and washing machine drops
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blackwater from the kitchen
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Vegetated areas are used to absorb and filter nitrogen and phosphorus
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The eco-machine further absorbs the organic substances and chemicals in the treated blackwater
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The eco-machine details
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Notes on the Initial research ideas

VII. EXTRA NOTES AND PROCESS
SKETCHES:

This chapter exhibits some drawings that reveal the mind map of this thesis research at the very beginning stage. They show the dynamic interactions among
diﬀerenttypesofurbanactivities:under-groundmining,cargotransportation,
the nuclear station, the solar power station, and the wind turbines, to the
construc-tion sites of architectural projects. The idea also echoes the theme of the
circular economy, resource recycling and reuse, and regeneration of power
through spe-cificprocessing.
But after reviewing a variety of scholarly materials and references, I decided to
take another path of exploration: to focus on a site of a smaller scale and one primary type of economic activity. Then, investigate more content in addition to this
activity. Thus, it will make it much easier to concretize the testing background of
my thesis.

1. Notes:

2. Drawings:
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Reflections on ideas and processes

VIII. REFLECTIONS:

This thesis project, including the research, is done in only a year’s
period, paralled with other classes that occupied my schedule. It can
definitely be further refined and explored on a higher level. I’m glad
that I can learn so many things and make a relatively preliminary
assumption on the possibility of designing an intelligent city or town
for the future living and environmental challenges. Some of the researches can go deeper and be more specificinexplainingthemechanisms of how things works in terms of technical operations,
feasibility, coverage ranges, and financial budgets, and environmental
outcomes after practicing relevant theories and strategies.

1. Reflections on ideas and processes:

Overall, this thesis gives some meaningful inspirations for my future
investigations and studies on comprehensive subjects.
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Postscript:

X. POSTSCRIPT:

I appreciate everyone who helped me in the completion of
this thesis, especially my instructor, professor Anne Tate,
my parents, and my friends. Thanks for all the professional and emotional support they have given to me in no
condition. I think this project is only the beginning of my
future career and research in sustainability and crossdisciplinary collaborations. I have spent a meaningful
and unforgettable time at the Rhode Island School of
Design. It’s my pleasure to work with diﬀerent people
here and have the opportunity to participate in other
academic pro-grams actively.
I wish everyone could stay safe and findtheirfutur e career and life path.

Best,
Xinyi Liu
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